Objective-To examine patterns of occupational injury deaths of 16 and 17 year olds in the United States for the three year period 1990-2, examine trends since the 1980s, and compare fatality rates with those of older workers. Methods-Occupational injury deaths were analyzed using the death certificate based National Traumatic Occupational Fatalities (NTOF) surveillance system. Fatality rates were calculated using estimates of full time equivalent (FTE) workers based on data from the Current Population Survey, a monthly household survey.
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Objective-To examine patterns of occupational injury deaths of 16 and 17 year olds in the United States for the three year period 1990-2, examine trends since the 1980s, and compare fatality rates with those of older workers. Methods-Occupational injury deaths were analyzed using the death certificate based National Traumatic Occupational Fatalities (NTOF) surveillance system. Fatality rates were calculated using estimates of full time equivalent (FTE) workers based on data from the Current Population Survey, a monthly household survey.
Results-There were 111 deaths of 16 and 17 year olds for the years 1990-2. The average yearly rate was 3.5 deaths/100 000 FTE. The leading causes of death were motor vehicle related, homicide, and machinery related. All causes occupational injury fatality rates for 16 and 17 year olds were lower than for adults for 1990-2. Rates for the leading causes of death (motor vehicle related, homicide, and machinery related) were comparable or slightly higher than the rates for young and middle aged adult workers. Although rates decreased dramatically from 1980 to 1983, the decreasing trend attenuated in later years.
Conclusions-Comparisons ofyouth fatality rates to those of adult workers should address differences in patterns of employment, most importantly hours of work. Child labor is amcontemporary concern in both developing and industrialized countries.'-29 In general, the focus in developing countries is on human rights abuses and the general health of children, while injuries are a principal concern in industrialized countries.
Previous National Institute for Occupational Safety and Health (NIOSH) research identified 670 occupational injury deaths of 16 and 17 year olds in the United States for the years 1980 through 1989; the rate was 5.11 per 100 000 full time equivalent (FTE) workers compared with a rate of 6.09 among workers 18 years and older." Data from 1990 through 1992 for the United States are analyzed in the present article that examines trends and rates compared with those in narrow age groups of older workers.
Methods
Fatality data are from the National Traumatic Occupational Fatalities (NTOF) surveillance system which is maintained by NIOSH.'0 NTOF is a national death certificate based system in the United States with the following selection criteria: (1) the decedent was at least 16 years of age; (2) the 'injury at work?' box was checked 'yes'; and (3) an external cause of death was noted (International Classification of Diseases, ninth revision"3: E800-E999). TEl-). Windau. '9 The leading causes of death were motor vehicle related, homicide, and machinery related (table 1) , accounting for two thirds of all fatalities. Motor vehicle related events were the leading cause for males and whites (29 deaths each), whereas homicide was the leading cause for females (10 deaths) and blacks (nine). Of the 32 motor vehicle related deaths, 10 of the victims were drivers, seven were passengers, and four were pedestrians (information was unavailable for 11 victims). Among homicides, firearms were used in 21 of the 24 deaths. Twelve of the homicides occurred between 10:00 pm and 5:59 am (three occurred at an unspecified time of day). Among the 18 machinery related deaths, six involved tractors and four involved forklifts. Falls, electrocution, drowning, nature/environment, poisoning, suffocation, suicide, water transportation, fires, air transportation, and unknown/other each accounted for six or fewer deaths in the three year period.
Fatality rates by leading causes of death for youths and older workers for 1990-2 are also shown in (table  2) .3°4 Presentation of rates by narrow age groupings of workers, such as is done in the present analysis, allows an assessment of risks between youth and young and middle aged adults whom they more closely resemble.
Comparisons of youth and adult occupational fatality rates are also complicated from a philosophical perspective. The magnitude of difference that society would expect between youth and adult occupational fatality rates is not quantified. Is a difference of about 0.5 fewer deaths/100 000 FTE between youths and young and middle aged adults satisfactory, or should society expect a larger difference?
The leading causes of death for youths mirror those of adults: motor vehicles, homicide, and machinery.30 Deaths occur in activities that are both prohibited and permitted for youth based on current federal child labor laws in the United States. In many of the motor vehicle related deaths, the youth was the driver.
Motor vehicle driving and working as an outside helper on a motor vehicle are prohibited by federal child labor laws for youth less than 18 years of age, with the exception of driving that is occasional or incidental to the work.40 Other categories of motor vehicle related deaths of youths, such as passengers, bicyclists, and pedestrians are not specifically addressed by child labor regulations. Although death certificates provided little information about the circumstances of youth homicides in this study, previous research among workers of all ages have identified clear patterns ofwork related homicide. The greatest numbers and highest rates are in retail trades." Grocery stores and restaurants, which are common youth workplaces,11 are among the workplaces at greatest risk for work related homicides." About three quarters of work related homicides are associated with robberies and other crimes; firearms are the primary weapon used. Many work related homicides occur in the evening and early morning hours. Existing federal child labor laws do not address factors associated with work related homicides. For example, there are no restrictions on employment of 16 and 17 year olds in retail industries or the times of day that youth may work. 40 Federal child labor laws prohibit the use of several power driven machines by youth less than 18 years of age: woodworking machines; hoisting apparatuses, metal forming, punching, and shearing machines; bakery machines; paper products machines; and, circular saws, band saws, and guillotine shears.40 Forklifts are included in prohibited hoisting apparatuses. Use of tractors by 16 and 17 year olds is prohibited only if the tractor is being used for transportation purposes on a public highway, or around certain types of work operations (mining, logging and sawmilling, and excavation).
Many have suggested that enforcement of existing federal child labor laws is insufficient and should be strengthened." 
